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     HIF-1hypoxia induced factor-1 is regarded as a target for drug development in 
several diseases such as cancer.  For high throughput screening of HIF-1-targeted drug, 
we need to determine the activity sensitively and quantitatively.  In the present study, we 
proposed a method of fluorescence correlation analysis on HIF-1activation in which Co2+ 
treatment against stable transformants of GFP-labelled HIF-1 mimicked hypoxia.  In 
fluorescence correlation spectroscopy, we observed fluorescence intensity fluctuation within 
a volume element which fluorescence molecules enter and exit because of the Brownian 
motion in solution or cytosol.  When one-component model was used for the analysis, it 
was difficult to discriminate diffusion coefficient of active form of HIF-1with inactive one.  
In two-component model, however, a fraction of slow moving component, GFP-labelled 
HIF-1 increased significantly when the transformants were exposed to Co2+.  In the case 
of high throughput screening for HIF-1-targeted drug with fluorescence correlation 
spectroscopy, we should use the fraction of the slower moving component to judge the 
activation. 
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1 はじめに 

























（fluorescence correlation spectroscopy, FCS）が適し 
 









2・1  試料と器具 
AcGFP 安定発現細胞と AcGFP-HIF-1安定発現細胞
を一般的な条件で培養した．低酸素条件を模擬するため
に 100 M CoCl2 で 24 時間処理した．細胞質と核からの
蛍光強度ゆらぎを生物工学科の共焦点走査型レーザー顕
微鏡（Olympus, FV1000）を用いて計測した．細胞分画
キット（Thermo Scientific, NE-PER Nuclear and 













G()は蛍光強度 I から Eq.1 にしたがって計算する． 
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      (1) 
単一成分の蛍光分子が単純拡散する一成分モデルで
















    (2) 
ここで N は観察領域内の蛍光分子数，s は観察領域の光
軸方向とそれと垂直な方向の長さ（0）の比（装置定数
として別に決定），Dは観察領域を横切る時間（拡散時
間）である．さらにDから0 を用いて Eq.3 により装置







    (3) 
さらに細胞内に分子量が異なる２種類の蛍光タンパ
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Fig.2 AcGFP-HIF1 transformant 
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